Introduction
Cervical cancer is a public health problem in developing countries, where socioeconomic conditions are precarious and screening programs for this disease often fail to achieve their objectives, resulting in high mortality rates 1 . In Brazil, despite government efforts, the cervical cancer mortality rate has remained unchanged for the last 20 years 2 . Therefore, the expansion of screening programs and reduction in mortality remain a challenge, due to a complex array of problems that go far beyond the introduction of simplified technology such as visual inspection with acetic acid. Women with abnormal Pap smears must be guaranteed easy access to health care for diagnostic and therapeutic procedures, or many will fail to obtain the required treatment 3 .
In 1968 a cervical cancer screening program was implemented in Campinas and the surrounding region in São Paulo State (Southeast Brazil), and in recent years the region has shown a reduction in cervical cancer mortality 4 . This paper thus aims to describe a steady process in this region with the organization of health services related to cervical cancer screening in order to highlight some strategic issues for the expansion of this service and provide key data on cervical cancer incidence and mortality rates.
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The cervical cancer screening program was implemented in 1968 in the city of Campinas, after which it was progressively extended to cover other municipalities (or counties) in the region. At the time, the health system was poorly organized and most health care was centralized in hospitals. However, the model established that collection of Pap smear samples should be decentralized to medical and nonmedical personnel previously trained at the State University in Campinas. A cytopathology laboratory was created at the State University, where the hospital provided full treatment and follow-up for women with abnormal exams. In addition to limited resources, another obstacle was that due to professional identity issues, physicians objected to involvement of nonmedical personnel in the project and disagreed with the centralization of the laboratory 5 .
By 1984, due to the increased demand for these services, it was no longer possible to expeditiously examine all women referred to the teaching hospital with abnormal Pap smears. In order to avoid long delays in patient examination and a resulting backlog in the screening program, a strategy was needed to decentralize diagnostic and therapeutic procedures for this group of women 5 . Therefore, a partnership with local health authorities was established in 1985 to implement the secondary tier of the screening program. The first eight decentralized outpatient clinics were organized to perform colposcopy, cervical biopsies, and electrocautery therapy in patients whose biopsies showed mild to moderate cervical dysplasia. Gynecologists were hired and trained and the decentralized services were properly equipped. The municipalities thus began to share the responsibility for offering complementary health care to women with abnormal exams, and some also began to outsource services to private local cytopathology laboratories 6 .
In 1988, the Brazilian Ministry of Health issued a standard recommendation that cervical screening should begin at 25 years of age and be performed annually for two consecutive years. If these initial Pap smears are negative, subsequent smears should then be performed every three years up to the age of 60 7 .
The Campinas cervical cancer screening program: current organization According to current organization of the health service administration for cervical cancer screening, in 2002 the Campinas region consisted of 88 municipalities and was organized for this purpose into three Districts, Campinas, Piracicaba, and São João da Boa Vista (Figure 1) , with homogeneous socioeconomic profiles. In 2002 there were 1,839,182 women ≥ 20 years of age in the region, and an estimated 60% of this population used the public health system 8 . All 88 municipalities have provided cervical cancer screening since 1990. In 2002, the University's cytopathology laboratory received Pap smears from 388 community health care centers belonging to the public health system in 61 municipalities. The greatest distance between any municipality and Campinas is approximately 200 kilometers. Twenty-seven municipalities outsourced their Pap smears to local cytopathology laboratories.
Through decentralization of cervical cancer screening activities, the municipalities gradually became more efficient, and 51 municipalities are currently capable of providing at least colposcopy, with some offering cold knife conization and hysterectomy. Eight provide at least partial tertiary medical care for diagnosis and treatment of patients with invasive cervical cancer.
Since the program began, cervical cancer screening in the public health system, including diagnosis and treatment of detected lesions, has been provided free of charge. 
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Results
In 2002, a total of 402,027 cervical smears (54.7% more than in 1995) were performed by laboratories in the public health system in the three Districts. The university's laboratory performed most of the cervical smears (Table 1) . Considering only the female population ≥ 20 years of age, 21.9% had a Pap smear in the public health system in 2002 (data not shown).
According to the Campinas Cancer Registry, the standardized cervical cancer incidence rate for 1993-1995 was 14.2 new cases per 100,000 women per year 10 .
Standardized mortality rates for cervical cancer in 1997-1998 were 3.0, 2.7, and 3.0 per 100,000 women per year in the Districts of Campinas, Piracicaba, and São João da Boa Vista, respectively. The three Districts showed decreases of 37.5%, 20.6%, and 25%, respectively, in standardized mortality rates for cervical cancer, comparing 1987-1988 and 1997-1998 (Table 2) . Cervical cancer is the eighth most common cause of death from cancer in women in all three Districts 4 .
Discussion
The cervical cancer incidence and mortality rates achieved in Campinas and the surrounding region are similar to those in many developed countries and are far better than elsewhere in Brazil and in other developing countries. Estimates by the International Agency for Research on Cancer (IARC) predicted 23.4 new cases of cervical cancer per 100,000 women in Brazil in the year 2002 11 . In 1993, the standardized cervical cancer incidence rate for São Paulo, the largest city in Brazil, was 27.9 new cases per 100,000 women 9 , twice the rate for Campinas in 1993-1995 11 .
IARC also predicted a standardized cervical cancer mortality rate of 10.2 per 100,000 women in Brazil for the year 2002, making this neoplasm the second most frequent cause of death from cancer in Brazil, next to breast cancer. In South America, Uruguay has the lowest cervical cancer mortality rate (7.0/100,000), while Bolivia has the highest (30.4/100,000). In Central and Eastern European countries, the mortality rate is 7.1 per 100,000 women 12 .
Reduction in the cervical cancer incidence and mortality rates is a difficult goal to achieve, even in developed countries. In the United Kingdom, before the introduction of the national call and recall system and incentive payments to general practitioners, the cervical cancer screening program was ineffective, due mainly to organizational problems. Most cytological tests had been performed on women presenting for obstetrical, gynecological, or contraceptive consultation. Data showed that at least twothirds of women with invasive cervical cancer had never been screened, and more than 90% of women over 40 years of age had never been screened 13 . These data show that many women were excluded from cervical cancer screening in the UK.
Our results indicate that hierarchical and decentralized organization was probably the most important factor for achieving the reduction in incidence and mortality rates. Initially, before the heath services had been integrated, it was necessary to create a specific cervical cancer screening system, which posed numerous challenges. It was absolutely necessary to decentralize the collection of Pap smear sam- ples by delegating the procedure to medical and non-medical personnel at various sites in each municipality, to facilitate patient access and achieve high coverage. One important role of the local personnel was also to locate and refer all patients with abnormal Pap smears for complementary health care, a role for which the centralized cytopatology laboratory had proven inefficient. Decentralization of colposcopy clinics was another challenge, since long delays in patient examinations had tended to reduce compliance and more women were being lost to follow-up treatment. The program's target population has low socioeconomic status, so the goal was to improve compliance by decentralizing colposcopy rather than attempting to call and recall the patients from a large region to be treated in a centralized hospital (while comprehensive centers were to preferentially provide more specialized diagnostics and treatment).
Therefore the cervical cancer screening program in the three Districts of Campinas is organized as a pyramid, and the health care hierarchy was established according to the complexity and number of medical procedures. Pap smears are now taken routinely as primary health care in all 88 municipalities, so the exams are at the primary tier in the pyramid. The colposcopy clinics, at the secondary level, provide the connection between the primary level and comprehensive hospitals. Treatment of invasive cervical carcinoma is concentrated in a few comprehensive centers, and at the top of the pyramid. The teaching hospital currently receives patient overflow from other municipalities where the demand is high, as well as patients whose disease requires diagnostic and therapeutic procedures unavailable at their local health services. This is a highly important role for guaranteeing the effectiveness of cervical cancer screening.
In most developed countries, the pyramidlike organization is obvious and natural, since the entire heath system works through this for- Table 2 Crude and standardized mortality rates for cervical cancer according to District: 1987 District: -1998 .
District
Crude mat. Developed countries also tend to have personal health information systems that make it feasible to identify patients who fail to appear for their follow-up appointments 14 . However, such data are not available in Brazil, where the health information system is based on the number of Pap smears actually performed rather than on the total adult female population (a situation similar to that of other less developed countries) 15 . This limitation of the Brazilian health information system makes it impossible to implement an effective call and recall system, an important condition for reaching the women who were not included in the screening program. Five international organizations recently implemented the Alliance for Cervical Cancer Prevention (ACCP) that has been working to identify effective ways to increase women's voluntary participation in preventive programs by testing strategies for community involvement in developing countries. One of the aims of this alternative is to resolve the gaps in the health information system 16 .
The main focus of the discussion on cervical cancer screening in developing countries has been the screening tool 17, 18 . In regions with under-resourced health services, the use of more simplified technology for cervical cancer screening (such as visual inspection) could be a facilitating factor. However, this is insufficient if an organized network of health procedures is not in operation in order to guarantee high coverage and assure diagnostic and therapeutic efficacy for women with abnormal test results 3, 19 . In fact, the failure of cervical cancer screening in developing countries may be due more to failures in organizational programs than to technological limitations of the screening test.
In 2002, 21.9% of women aged 20 or older had Pap smears performed in the public health system in Campinas and surrounding region. Data from private clinics is not available for the same year, but based on data from previous years, at least 20% of women are estimated to have had Pap smears in private clinics 6 . Thus approximately 40% of women in this age group had Pap smears in 2002. This is a high rate for one year, suggesting that the time between tests has been less than three years, thus representing a waste of resources.
In short, screening is an ongoing process that involves decentralization of procedures, educating the population at large, upgrading medical procedures, extending the operational capacity of health services, optimizing the available resources, and offering operational flexibility and compatibility with other healthcare demands. The experience acquired in the current project has clearly shown that the hierarchical and decentralized organization of health procedures constitutes a key component for an effective cervical cancer screening program. Thus, reduction of cervical cancer mortality is a major challenge for developing countries, regardless of the screening tools used for the detection of precursor lesions. 
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